after death. Tissues were fixed in formalin, The lungs (combined weight: 1500 g) were embedded in paraffin, and stained with haema-red-grey and diffusely indurated. The pleura toxylin and eosin, periodic acid-Schiff, Gro-contained some miliary nodules. Forms of P cott-Gomori, and Giemsa. Immunohisto-carinii were observed in the alveoli and septa chemistry was performed on paraffin embedded tissues with the monoclonal antibody 3F6 against the 82 kDa component of the P carinii cyst wall (Dakopatts, dilution 1 in 40). and diffusely in lymphatics and blood vessels.
Granulomas and calcifications, some immunohistochemically positive for pneumocystis, were present. Extensive alveolar and septal necrosis replaced by confluent masses of foamy material containing aggregates of pneumocystis were found.
Liver and spleen were enlarged (2000 and 1300 g); tan nodules ofvarious sizes (from a few millimetres to 2-3 cm), occasionally calcified, were observed in the spleen. The liver was redgrey and small, scattered white nodules were present on the cut surface. Histological examination revealed portal vessels and sinuses massively dilated and filled by pneumocystis cysts (fig 1) which often appeared calcified. On occasion, small necrotic areas were also found in the lobuli. Portal and lobular inflammation was scarce. Occasional pneumocystis emboli were found in the vessels of the adrenal glands, lymph nodes, lamina propria, and submucosa of gut, bone marrow, kidney, and meninges. PATIENT 2 The lungs were enlarged (combined weight 2030 g), with a dry, reddish-grey cut surface and with little oedema ofthe lower lobes. Pneumocystis forms were found diffusely in septal, peribronchiolar, and bronchial vessels, but only occasionally in the alveolar spaces. Degenerative forms of pneumocystis, with calcification and necrosis, were seen extensively . Liver and spleen were enlarged (1900 and 650 g), showing many yellowish-white nodules containing caseous-like material when cut. Scattered pneumocystis emboli were found in the hepatic portal vessels and sinuses. The spleen had a large amount of pneumocystis replacing the parenchyma and a few granulomas with macrophages containing Mycobacterium avium-intracellulare. Nodules were also seen in the pancreas, heart, adrenal glands, and thyroid. In all these organs, many pneumocystis cysts embolised small vessels, often with local infarction. The kidney (combined weight 420 g) was the organ most involved. Miliary nodules were diffusely distributed throughout the surfaces of both kidneys, especially on the cortex. Almost all the glomeruli showed capillary lumens widened and filled with pneumocystis ( fig 2) ; glomerular cellularity was usual and inflammatory cell were absent. In addition, pneumocystis cysts were found extensively in the intertubular capillaries and in the venules. Large parenchymal areas had ischaemic necrosis and were filled with aggregates of pneumocystis cysts.
Discussion
Even in patients with AIDS, P carinii is rarely suspected to be the causative agent responsible for infection outside the lungs, probably because extrapulmonary pneumocystosis is frequently asymptomatic and its occurrence is considered unlikely. Patient 1 developed severe ascites and hepatic failure. Although she had had a previous pneumocystis pneumonia infection two years before admission, extrapulmonary localisation of pneumocystis was not suspected clinically. Mathews et al6 described three cases of severe ascites and hepatic failure caused by pneumocystis. However, in these cases the physicians were alerted to the possibility of extrapulmonary infection by the presence of a typical choroidal lesion suggestive of extrapulmonary localisation of pneumocystis, which was absent in our patient.
The liver involvement is common in disseminated pneumocystosis, but only a few reports describe hepatic disease.57 Acute hepatic failure is occasionally reported as acute hepatitis,5 only on the grounds of clinical data. The extensive liver damage in our patient supplies the morphological evidence of the hepatic failure. A severe deficit of protein (especially of albumin) was present in our patient. The mechanism of hypoalbuminaemia and hepatic dysfunction caused by massive involvement of the liver by pneumocystis is unknown. Mathews et al6 did not observe any external loss of albumin in their three cases, and suggested that the hypoalbuminaemia might be caused by increased turnover associated with a decrease of albumin synthesis. Our case provides some evidence that the hypoalbuminaemia might be related to direct liver cell damage evolving focally in tissue necrosis, and that ascites could be due to both hypoalbuminaemia and diffuse mechanical obstruction of the sinuses by pneumocystis emboli.
Renal involvement was the prevailing feature both clinically and pathologically in patient 2. Renal involvement with pneumocystis is not particularly rare in disseminated pneumocystosis, especially in necropsy data, but to our knowledge this is the first clinical and necropsy report strongly suggesting that P cariniiwas the cause ofacute renal failure. Indeed, pneumocystis aggregates were seen diffusely embolising glomerular capillaries and cortical and medullary vessels, with extensive areas of necrosis.
The reasons for dissemination of pneumocystis infection are still unknown. The usual confinement of the infection to pulmonary alveoli may indicate that local factors could be particularly beneficial for the growth of the organism, but the recently reported cases of extrapulmonary localisation of pneumocystis confirm that the organism is able to survive in both aerobic and anaerobic environments. A possible explanation of the increased frequency ofdisseminated pneumocystosis is the existence of different P caninii strains (that is, selected by treatment).' Another important mechanism in disseminated pneumocystosis could be the failure of nebulised pentamidine to control the pulmonary infection and the low systemic levels of pentamidine.' In fact, only rare cases of disseminated pneumocystosis were reported before the introduction of nebulised pentamidine'0 and both our patients received such treatment.
In conclusion, our data provide further evidence that Pcarinii infection may be responsible for the unfavourable outcome in AIDS patients, not only because of pulmonary damage, but also because of massive localisation at other sites. Clinicians must be aware of this possibility, which should be suspected in AIDS patients with unusual clinical findings.
